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INTRODUCTION

Canine atopic dermatitis (cAD) is a common skin condi-
tion in dogs,1,2 with lesions observed predominantly on 
the face, pinnae, abdomen, groin, axillae, cubital flexors 
and paws.3,4 Breed predisposition and lesion distribu-
tion can vary in atopic dogs, resulting in diverse breed-
specific clinical presentations.5–7 Preferred breeds can 
vary by country, leading to geographical differences in 
the breeds selected for cAD studies.5,8,9

Previous research from Western countries has fo-
cused predominantly on medium-to-large dog breeds. A 
study from Switzerland on cAD predisposition focused 

on breeds such as boxer, bull terrier, Vizsla and basset 
hound.10 Likewise, a study from Australia, which anal-
ysed the increased risk of cAD, concentrated on breeds 
including beagle, boxer, bulldog, bull mastiff, great Dane, 
Labrador retriever, shar-pei and Staffordshire terrier.9

A more geographically extensive study on lesion 
distribution of cAD analysed data collected from 15 
countries, including those in Europe, North and South 
America, and Japan.6 This study demonstrated that 
breeds such as the boxer, Dalmatian, German shep-
herd dog, shar-pei, French bulldog and West Highland 
white terrier (WHWT) tend to develop lesions more fre-
quently in certain specific areas.6
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Abstract
Background: Canine atopic dermatitis (cAD) varies in prevalence and lesion 
distribution across breeds. In contrast to Western countries, many Asian 
countries favour small-to-medium dog breeds. However, previous studies 
have focused primarily on medium-to-large dog breeds.
Objectives: To analyse the prevalence and lesion distribution of cAD in 
common breeds in Korea, focusing on breed-specific characteristics.
Animals: Nine small-to-medium breeds (<25 kg body weight) were selected 
from 331 client-owned dogs with cAD, representing 77% of the total cAD 
group.
Materials and Methods: Breeds selected included Maltese, miniature/toy 
poodle, shih tzu, bichon frise, cocker spaniel, Pomeranian, French bulldog, 
Yorkshire terrier and Dachshund. The prevalence of these breeds was 
compared to the registered dog population. Photographs of skin lesions from 
each dog were reviewed, and the lesion distribution was analysed by breed.
Results: Shih tzu, cocker spaniel and French bulldog had a higher prevalence 
of cAD compared to the registered dog population (p < 0.01). Lesions were 
most commonly present on the ventral aspects of the body in 51% of shih 
tzus; lip folds (64%), tail folds (27%) and paws (73%) in French bulldog; and 
71% of Dachshunds had dorso-lumbar distribution.
Conclusions and Clinical Relevance: Of the small-to-medium breeds in this 
study, shih tzu, cocker spaniel and French bulldog had a higher prevalence of 
cAD compared to the registered dog population, while specific body sites 
were affected in shih tzu, French bulldog and Dachshund.
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In contrast to Western countries, small-to-medium 
dog breeds are more common in many Asian countries, 
including Korea.11–13 However, research on the preva-
lence and lesion distribution of cAD in small-to-medium 
dog breeds is still limited. In this study, we aimed to 
identify the prevalence of cAD in small-to-medium 
dog breeds in Korea and analyse which breeds have a 
higher prevalence of cAD compared with the registered 
dog population. Additionally, this study analysed breed-
specific associations with particular body sites using a 
comprehensive dataset collected from photographs of 
skin lesions.

MATERIALS AND METHODS

Ethics

Written informed consent was obtained from dog 
owners, including permission for the use of patient 
information and clinical data for each patient in the 
study. Only photographs of the skin lesions were taken 
for analysing the lesion distribution, and identifiable 
patient images were not used.

Study design

Photographs of lesions from dogs with cAD were 
collected from the Dermatology Department of the 
Veterinary Medical Teaching Hospital at Seoul National 
University and from three other private veterinary prac-
tices in Korea from January 2023 to November 2023: 
ORIGIN Veterinary Dermatology Clinic in Busan, Ilsan 
Animal Medical Center in Gyeonggi-do, and Green 
Animal Medical Center in Gyeonggi-do. Data were 
recorded from photographs using software designed 
to annotate lesions at specific body sites. An analy-
sis of the registered dog population from the Ministry 
of Agriculture, Food and Rural Affairs of Korea was 
performed.14 A total of 331 dogs from 42 different 
breeds were included in this study. Among these, 
small-to-medium breeds that represented 77% of the 
cAD group—Maltese, miniature/toy poodle, shih tzu, 
bichon frise, cocker spaniel, Pomeranian, French bull-
dog, Yorkshire terrier and Dachshund—were selected.

Inclusion criteria

Patients diagnosed with cAD were included based on 
history and clinical signs, fulfilling at least five criteria 
established previously,15 and all dogs were on adequate 
parasite control to rule out flea bite hypersensitivity. 
Dogs included in the study were negative for ectopar-
asite infestations and dermatophytosis through skin 
scraping and examination of the hair (Wood's lamp and 
fungal culture). Only patients with no improvement after 
a 6–8 week elimination diet trial with commercial hydro-
lysed diets were included. Dogs with concurrent sec-
ondary bacterial or yeast infections also were included.

Lesion distribution

Software designed for labelling and annotation (Lime 
Research; Lime Solution Corp.) was used to record the 
locations of the lesions observed in the photographs. 
Several photographs were obtained of dogs presenting 
with lesions at multiple sites.

Each photograph of the 44 body sites was reviewed 
by referral veterinarians. The list of body sites is pre-
sented in Table S1 in the Supporting Information.

Statistical analysis

The breed-specific proportions in the registered dog 
population were compared with those in the cAD group 
to determine prevalence of cAD. Breed-specific lesion 
distributions were compared to determine which body 
sites were more frequently affected in the nine breeds 
with cAD selected in this study.

Statistical analyses were performed using the chi-
squared test or Fisher's exact test to identify signif-
icant differences, and odds ratios (ORs) with 95% 
confidence intervals (CIs) were calculated to deter-
mine the strength and accuracy of these associa-
tions. All statistical analyses were conducted using R 
software (version 4.4.0; R Foundation for Statistical 
Computing), with statistical significance set at p < 0.05 
for all tests.

RESULTS

Breed-specific prevalence of cAD

Shih tzu (p = 0.001, OR = 1.78, CI = 1.25–2.52), cocker 
spaniel (p < 0.001, OR = 5.22, CI = 3.47–7.84) and 
French bulldog (p < 0.001, OR = 4.07, CI = 2.23–7.42) 
represented a significantly higher proportion of dogs 
with cAD relative to the registered dog population.

The number and proportion of dogs of each breed 
are shown in Table 1. Both the cAD group and regis-
tered dog population are presented. Breeds with a sig-
nificantly higher proportion of cAD than the registered 
dog population are highlighted.

Breed-specific lesion distribution

The French bulldog, shih tzu and Dachshund breeds 
showed statistically significant differences in lesion dis-
tribution compared to the other breeds selected in this 
study.

Table  2 presents the number and proportion body 
sites affected for each breed, highlighting statistically 
significant associations where the proportion in a 
specific breed exceeds that in other breeds. Figure 1 
shows the silhouettes of different dog breeds coloured 
to represent the proportion of affected body sites for 
that breed: 0%–25% (blue), 26%–50% (yellow), 51%–
75% (orange) and 76%–100% (red).
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French bulldog showed a significantly higher prev-
alence of lesions in several regions, specifically, in the 
perilabial (lower), dorsal tail, left forepaw (dorsal and 
ventral), right forepaw (dorsal and ventral) and left hind 
paw (dorsal and ventral).

Shih tzu showed a significantly high prevalence of le-
sions at specific sites including ventral and right dorsal 
neck, right forelimb (caudal), left cubital flexor, ventral 
trunk, left and right axillae, forehead and right forepaw 
(dorsal).

Relative to other breeds, Dachshunds were signifi-
cantly more affected on the left and right dorsal thorax.

Statistical results of prevalent atopic lesion sites for 
these significant breeds, including p -value, OR and 
95% CI are presented in Table S2.

DISCUSSION

In this study, we analysed the prevalence and lesion 
distribution of cAD across various common breeds in 
Korea. Dog breed sizes are classified by weight, with 
small-to-medium dog breeds generally defined as 
those weighing <25 kg.16 In this classification, small-to-
medium dog breeds accounted for a large proportion 
of the registered dog population.14 Accordingly, 93% 
of the 331 dogs with cAD in this study were small-
to-medium breeds. By contrast, the large breeds pre-
dominant in previous studies, such as golden retriever, 
Labrador retriever and boxer, accounted for only 1.8% 
of the total dogs with cAD in the present study. This 
distribution of breeds is significantly different from that 
reported in previous studies that focused primarily on 
medium-to-large dog breeds.5,6

We also found that shih tzu, cocker spaniel and 
French bulldog breeds have a high prevalence of cAD. 
Although Maltese, poodle and Yorkshire terrier are 
common in Korea, these breeds did not show a signifi-
cantly different prevalence of cAD compared with the 
registered dog population. Although a direct analysis of 
cAD prevalence was not performed, a study of dogs 
on which an intradermal allergen test was performed 

in Thailand included a significant number of poodle and 
shih tzu.17 Furthermore, previous studies have shown 
that French bulldogs are predisposed to cAD in coun-
tries such as Switzerland and Germany.5,10 Another 
study from Korea reported an increased prevalence 
of cAD in cocker spaniel, pug and fox terrier breeds.18 
This result was consistent with our findings in cocker 
spaniels. In the present study, bichon frise showed no 
significant difference in cAD prevalence, while a study 
conducted in Australia reported an increased risk for 
cAD in this breed.9

Regarding the breed-specific distribution of lesions, 
we revealed that shih tzus with cAD were predomi-
nantly affected by lesions involving the ventral neck, 
joint flexures, ventrum and axillae. Characteristic le-
sion distribution in atopic shih tzu has not been re-
ported previously. Malassezia dermatitis can occur 
secondarily to cAD, and its risk is reportedly elevated 
in shih tzu.19 The lesion distribution of Malassezia 
dermatitis primarily involves the ventral neck and axil-
lae.20 The higher risk of secondary Malassezia derma-
titis in atopic shih tzus may be attributed not only to 
their skin folds in the ventral neck and axillae, which 
structurally predispose these regions to Malassezia 
overgrowth, but also to the characteristic distribution 
of atopic lesions on the ventrum discovered in the 
present study.

Lesions were particularly prevalent in the lip folds 
and tail folds of French bulldog with cAD. One study 
reported a predisposition for facial lesions in atopic 
French bulldogs, although specific areas within the 
face were not further detailed.5 Another study, which 
analysed more detailed sites, found that atopic lesions 
in French bulldog were located primarily on the eye-
lids, axillae, and the flexural surfaces of the limbs.6 
Although this study and the present study observed 
differences in the specific facial areas affected, both 
showed a tendency for lesions of the face.6 The wrin-
kled skin in this breed predisposes them to inter-
triginous dermatitis.21 Additionally, we revealed that 
French bulldog developed lesions more frequently in 
the distal extremities. Paws are typically known to 
be a commonly affected area in cAD, yet our results 
showed that the prevalence of lesions on the paws 
was more concentrated in French bulldog compared 
to that in other breeds.5–7,22,23

In the present study, Dachshunds with cAD exhib-
ited lesions on the dorsal thorax, significantly more than 
did other breeds. However, further research is needed 
because of the small sample size of Dachshunds (n = 7) 
in this study. In general, the dorso-lumbar area is not a 
commonly affected site for atopic lesions in the dog.15 
However, one study reported that shar-pei and WHWT 
with cAD commonly exhibit lesions in the dorso-lumbar 
area.6 Thus, not all breeds, yet some specific breeds 
with cAD, frequently develop lesions in the dorso-lumbar 
area.

The present study showed that the prevalence of 
ear lesions in cocker spaniels did not significantly differ 
from that in other breeds. The cocker spaniel is predis-
posed to developing otitis externa and is commonly af-
fected by cAD.24,25 Nevertheless, the Cocker spaniels 

TA B L E  1   Prevalence of canine atopic dermatitis by breed.

Breed cAD cases
Registered dog 
population

Maltese 68 (20.5%) 647,323 (22.3%) 1st

Poodle 50 (15.1%) 514,455 (17.7%) 2nd

Shih tzu 35 (10.6%)** 181,254 (6.2%) 5th

Bichon frise 27 (8.2%) 183,170 (6.3%) 4th

Cocker spaniel 25 (7.6%)*** 44,763 (1.5%) 12th

Pomeranian 22 (6.6%) 322,697 (11.1%) 3rd

French bulldog 11 (3.3%)*** 24,321 (0.8%) 19th

Yorkshire terrier 11 (3.3%) 138,021 (4.8%) 6th

Dachshund 7 (2.1%) 51,047 (1.8%) 10th

Total 331 2,902,469

Note: Statistically significant results are indicated in bold and underlined 
text.
Abbreviation: cAD, canine atopic dermatitis.
**p < 0.01; ***p < 0.001.
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F I G U R E  1   Illustration of atopic dogs with affected body sites by breed.
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involved in this study did not show a distinct pattern of 
atopic lesions concentrated in the concave pinna com-
pared with other breeds.

Maltese, Pomeranian, bichon frise and Yorkshire ter-
rier did not show a significantly higher prevalence of 
atopic lesions at specific sites than the other breeds. 
According to a previous study, atopic lesions in Maltese 
were frequently observed on the ventrum and paws.7 
Nevertheless, no studies have analysed the distribu-
tion of atopic lesions in Pomeranian, bichon frise and 
Yorkshire terrier.

The limitations of this study include the small 
number of dogs with cAD, including French bulldogs 
(n = 11), Yorkshire terriers (n = 11) and Dachshunds 
(n = 7). Owing to the lack of data on the duration of 
the disease and drug administration, the lesion distri-
bution in this study was limited to the condition at the 
time of imaging. Therefore, further studies with larger 
sample sizes and more detailed clinical histories are 
required.

CONCLUSIONS

 In this study, 9 small-to-medium breeds <25 kg body 
weight) were selected from 331 client-owned dogs 
with cAD, representing 77% of the total cAD group. 
Among the selected breeds, shih tzu, cocker span-
iel and French bulldog had a high prevalence of cAD. 
Moreover, the most prevalent body sites varied based 
on breed-specific characteristics in shih tzu (ventral as-
pect), French bulldog (face and paws) and Dachshund 
(dorsal thorax). Although Maltese, poodle, Pomeranian, 
bichon frise, cocker spaniel and Yorkshire terrier ac-
counted for a larger proportion of both the registered 
dog population and the cAD group in this study, no 
significant characteristic patterns were observed in the 
site distribution affected by lesions.
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